The effects of platelet-rich plasma derived from human umbilical cord blood on the osteogenic differentiation of human dental stem cells.
Platelet-rich plasma (PRP) is an emerging therapeutic application because PRP contains various growth factors that have beneficial effects on tissue regeneration and engineering. Mesenchymal stem cells and PRP derived from peripheral blood have been well studied. In this study, we investigated the effects of PRP derived from human umbilical cord blood (UCB-PRP) on proliferation, alkaline phosphatase (ALP) activity, and osteogenic differentiation of stem cells from human exfoliated deciduous teeth (SHEDs), dental pulp stem cells (DPSCs), and periodontal ligament stem cells (PDLSCs). Three types of dental stem cells were primarily isolated and characterized by flow cytometric analysis. Dental stem cells were exposed to various concentrations of UCB-PRP, which resulted in the proliferation of dental stem cells. Treatment with 2% UCB-PRP resulted in the highest level of proliferation. The ALP activity of DPSCs and PDLSCs increased following treatment with UCB-PRP in a dose-dependent manner up to a concentration of 2%. ALP activity decreased with higher concentration of UCB-PRP. The effects of UCB-PRP on calcium deposition were similar to those on proliferation and ALP activity. Treatment with 2% UCB-PRP resulted in the highest calcium depositions in DPSCs and PDLSCs; however, treatment with 1% UCB-PRP resulted in the highest calcium deposition in SHEDs. The concentrations of platelet-derived growth factor-AB and transforming growth factor-β1 in UCB-PRP were investigated and found to be comparable to the amounts in peripheral blood. Overall, UCB-PRP had beneficial effects on the proliferation and osteogenic differentiation of dental stem cells. Determination of the optimal concentration of UCB-PRP requires further investigation for clinical applications.